LOW FRICTION FABRIC 



FIELD OF TEIE INVENTION 




This invention relates to a fidnic designed to minimi/g shear forces. It has both medical and 
recreational applications. 

BACKGROUND OF THE INVENTION 

The formation of calluses is primarily a result of friction. As the layers of skin are loaded in a 
shearing fiishion, the planes of skin separate. This leads to blistering in the space between layers. 
With further progression of shear loads, the upper layer or layers of skin can be traumatized to the 
point v/bsK it separates from the deeper layers. This results in painful, raw, expose dermis. In 
addition to the pain associated with exposure to these deeper layers, there is a danger of progression 
of the sore as successive layers are forcefiilfy torn away. Ultimately, this can lead to open sores 
called ulcers. Ulcers occur when the depth of the wound has advanced through the epidermis, 
dermis, and into the subcutaneous £it layer. This layer is highfy vascular, and susceptible to 
infectioa 

Separation of layers of skin that led to this destructive process is a result of mechanical forces. In 
particular, the skin structure can be traumatized by vertical forces, perpendicular to the skin, or by 
shear forces, in the same pkme as the ddn, with shear forces being the primary culprit. It is these 
excessive shear forces that are the primary mechanical cause of various skin pathologies and a 



MARKED UP VFRSION OF ABSTRACT WIT H MARKING 
TO SHOW CHANGES MADE 

ABSTRACT OF THF. DISCLOSURE 

A low friction fabric constructed of a first hve r of woven polyester fibers vwth an upper and 
lower woven surface attached to and adiacent a secon d laver of the same weave of polyester fibers. 
the second laver having an upper ami tower surface. Each ofthe wo ven layers conmrifflne a straiefat 
yam in the warp of the weave pattern with the weaves of the layers being oriented at a 90 degree 
an ple to one another. 
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Separation of layers of ^ that led to this destructive process is a result of mechanical forces. In 
particular, the skin structure can be traumatized by vertical forces, perpendicular to the skin, or by 
shear forces, in the same plane as the ddn, with ^bear forces being die primary cu^. It is these 
excessive shear forces that are the primary mechanical cause of various skin pathologies and a 
contributing fector to the fiiihire of medical treatment modalities such as skin grafts. For many people 
excessive shear force is the primary cause of blistering during day-to-day activities and during high 
in^Kict activities that occur in many sports. An interfitce that is capable of reducing or e l i min at ing 
shear forces woukl greatly rediice the potential for formatbn of blisto^ and reduce the ri^ of 
subsequent uteers and infection. This is particularly a problem in many medical conditbns vrbete the 
patient has reduced sensitivity as a result of disease or medical procedure. These patients may be 
unaware of the fonnatfon of such skin lesions or ulcers until th^ are quite advanced. In &ct, the 
leading cause of non-traumatic anq)utation of a leg or foot is infection following ulcer formation in 
diabetic patients with neuropathy. In the US alone, nearly 60,000 amputation amputations are 
performed amuiall^ due to non-healing ulcers^ with an annual cost in excess of $2 billion. 

Pages 

Likewise, with athletic equq^ment, such as socks, the problem of blistering after extended periods of 
activity is wellknown*[[0] When an athlete endures high physk:al stress, the magnitude and frequency 
of the skin rubbing agauist the inner sur&ce of a sock or other highrimpact area, is increased when 
conqKired to normal daify actwity. Thus, the blistering caused by such shearing forces is a common 
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aflment of many athletes. The ability of a sock to prevent this blistering has been heretofore Innited 
to different materials and weaves, priMipally for the purpose of providing cushioning. Providing a 
sock with reduced shear forces is unkno wa The same is true of gloves, points of contact with various 
paddiiig, and other athletic equq>nient. 

Page 4 

Although this is an important breakthrough for all athletic individuals, or those that do a great deal 
of walking and running, the population vMch is most likefy to benefit fiom this breakthrough are 
those with neuropathy. Perq)heral sensory neuropathy reduces a person's ability to feel their feet. 
Consequentfy, they are not aware v*en a blister forms, or progresses to the point of ukeratbn, until 
blood is observed in a sock or on the floor. These individuals do not have the ability to detect when 
their skin has been injured. As a resutt, thQ^ continue to carry on wi^ 
breakdown of skin is so severe that they are at risk for deep infectbns. 
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The present invention provides these advantages by pkicing two fibric layers at an [[angel]] angle to 
each other to create a reduced friction cloth. A woven &hric is conq)osed of two yams, interlocking 
from two directions. As you bok at a piece of cloth, the Sbas that are running the length of the cloth 
are [[know]] known as the warp yarns and the fibers running perpendicular to these are [[know]] 
known as the weft yams. The long sidesof the fiibric are the selvage ends. These finished ends are 
made 1^ the weft yams tunung around to weave back through the warp. 
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Two layeis of such a weave Mnic are combined to produce the reduced friction cloth. By adjustiiig 
the [[angel]] anplfi at which the layers are related, an increase or decrease of the friction between the 
l^ers can be achieved. Tests indicate that a maximum frictfon is achieved when the weaves are 
oriented in parallel, and a mmimnm fiction friction is achieved when the weaves are orthogonal 
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MARKED UP VERSION OF CLAIMS WITH MARKING 
TO SHOW CHANGES MADE 

1 . (Currentfy Amended) A low friction fithric tumistiijgof comprising a first layer of wo ven material 
with an upper and lower tdegticrf woven surfiice attached comprising at least two difl ferent types of 
yam to a second layer of woven matftrifll nf the sanie weave, said second laver having with an upper 
aiiH In wgr Mentfeal woven surfac e comprising at least tw o different types of vam, said fabric layers 
being in contact with wLcic the tutire said lower surface of said first laver having a weave of a first 
orientationcontacting isiucoiitactwfth the entire said vppcr surface of said second layer, said second 
layer having a weave with a second orientation octagonal to the orientation of the weave of said first 
laver to reduce the coeflScfent of fiiction between the lavery a nd a means o f Atcmiua said combined 
laj/crs t o third o bje ct . 

2. (Canceled) 

3. (Canceled) 

4. (Currently Amended) The low fiiction fabric of claim 2 where said mea ns 1 wherein said fabric is 
constructed as a sock. 

5. (Currently Amended) A low friction fabric c o nsisting of using two different types of vam to 
achieve a smooth side and a rough side comprising a first layer of woven pot^ester fibers with an 
\q)per and lower identical woven surface attached to and adjacent a second layer of the same weave 
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gf woven polyester fibers([,]] with said second laver having an upper and tower idcnticd surfece, 
wil i ui. O i l uiti re each of said woven layers comnriMng a weave w i th a straight vam in the warn of the 
weave pattern an^ f low twist vam in the weft of the weave pattern, said lower sur&ce of said first 
layo- [[is]] being in contact with the [[entire]] said upper sui&oe of said second layer aiulwhut,w^ 
the weaver weft vam of said layers are place oriented at a 90 degree angle to one another j-and^ 
uicau5 of attuiiug aaid cuuiLiutd byua io a particular p d rti o n of the hunu arbody- 

6. (Canceled) 

7. (Cuiiently Amended) The towfiictioniBaterial&i^ofclaimSw^ 
febric is constructed as a sock. 



8. (New) The low friction &bric of claim 1 vAtaem said fiibric is a bandage. 

9. (New)11ie towMcttonMMicofctaimSwiiereinsaidfibricisabandage. 

10. (New) The tow friction fibricofclaiml wherein said Mric is constructed as a shoe insert 

11. (New)ThetowfiicttonMricofclaimS^^iereinsaidfihroisoonstnictedasadioeinsart 

1 2. (New) A tow fiictton fthic as claimed m claim S wherein said woven fidiric is an ova four under 
one weave. 
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1 3 . (New) A low friction febric as claimed in claim 1 wherein said wovai fehric is an over four under 
one weave. 

14. (New) A low friction Mric comprising a first byerofwoven polyester fibers having an over 
four under one weave with an upper and lower surfiice attached to a second layer of wo ven polyester 
fibers having an over four under one weave with an upper and lower surfece, each of said layers 
comprising a straight yam in the waip of the weave pattern and a low twist yam in the weft of the 
weave patton, said tower surfece of said first layer being in contact with said upp» surfece of said 
second laya with the weft yam of said layers being oriented at a 90 degree angle to each another. 

15. (New) The tow fiiction febric of claim 14 vibexeia the febiic is constructed as a sock. 

16. (New) The tow firicttonfiibricofclaim 14 v«iierein said febric is as a bandage. 

1 7. (New) A to w fiictton febric conqniang a first hya of woven material widi an upper and lower 
woven surfece attached to a second l^er of woven material of the same weave, said second layer 
having an upper and lower woven surfece, said Mmc hyets being in contact with said towo* surfece 
of said first layer having a weave of a first orientation contacting the entire said upper surfece of said 
second layer, sakl second behaving a weave with a second orientatton octagonal to the weave of 
said first layer to reduce the coefficient of finction between the layers, said febric is constructed as a 
shoe insert. 
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RglKF DESCRIPTION OF THR DRAWINGS 



Figure 1 is an exploded schematic showing the top of the material with shear force applied 
thereto with the bottom sur&ce fixed; 

Figure 2 is a cross sectional view the fehric of the present invention with the layers placed in 

orthogonal reIationshq>; 

Figure 3 is an enlarged planar schematic view of the fihricofthe present invention showing 

an over four under one pattern weave; 

Figure 4 is a schematic representation of the shear forces applied in an X side by side and Y 
front to back relationshq) with respect to the force collection plate on which testing was undertaken; 

Figure 5 is an exploded representatfon of the two ktyers of fehric with the weave oriented and 
attached to form the low friction fehric; 

Figure 6 is both an e)q)loded and top plan view of a shoe insert or insole and an exploded 
bottom plan view of a sock; 
and 

Figure 7 is a bottom plan view of a bandage using the low friction fehric of the present 
invention. 
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